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(54) Title: THERMOCROSSLINKABLE RESIN DISPERSION 

S {54) mm<r>^m'. 

^= (57) Abstract: A thermocrosslinkable resin dispersion is provided which is useful as a primer capable of imparting excellent coata- 
^= bility to plastic articles, particularly polyolefin plastic articles. Specifically, a thermocrosslinkable resin dispersion composed of an 
aqueous continuous phase and a phase dispersed in the continuous phase, characterized in that the dispersed phase is constituted of 
particles (I) of a resin component and particles (II) of a crosslinking agent dispersed separately from the particles (I); that the resin 
component comprises as the essential component a modified polyolefin resin (a) or a mixture thereof with a vinyl resin (b); that the 
' resin (a) has a number-average molecular weight of at least 1.500 and bears at least one kind of functional groups selected from 
the group consisting of caiboxyl, hydroxyl, mercapto, amino, isoqranato, and carbodimido; that the resin (b) has a number-average 
molecular weight of 700 to 40,000 and a glass transition temperature of -65 to 40°C; and that the crosslinking agent has at least two 
groups reactive with the resin (a). 
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/V'*5j;t)5/Ky v^h^^^^l/i^^— (fiAT^tt^ttPEG. PPG 

] . *m-a'^y:*-^^^T/V=3ei-'>'i^:*— /I' CEO/PO*m'^i^^-/K THF 

15 1/9-9/1) ^#^^^^y:^=3fi>'T/l-=3M^V5;?:^-/V' y :*-:3ev^T 
/w=3M/ If ;^ 3. y -/I' A ( If ^ 37 3^ y -/v a o e o *3 J: u?/^ fcf* P o mm 
tj:tl ] ; *5itJ^3'i'|gei-hOPTjKy 'gr!l;lti/Ky ;^=3f-i^::7'n if h 

y;^_^v (GR<DPO#Ap#»>fe^) ;ltfeW!:::ti.?><7)iffiet±^^^i^vi;?^a 

20 OHJlC^CDPSlCf*. 3^-^PS3^^y:^-/K ^y^^bV (^^TP L ^: B&IB) 
7Hy:^-/K t-^i^Jfil^JKy^r-zv [t-^i^^ft (]}iyy-/i'mhVi!^V±V K) 
*3j;tJ«^<D3Ky /I'igliW X 4sJ;tJ«5!Ky;&— sJ?^-h>Hy:^— /^d5-^*tbS„ 
^•^PSTjfy:;*— /Hi. .Ky:^— /vtTjfy:^/^^^^^!^ (j3a;tJ5i^i^^J-J;«? t 
K o :3f /v-Ji? i^^) (DMB^t. fc fi^K y i: zi^ y /v^J^' i^mm7^m:is J: 
25 T5AOi:cD^lStc:J;«9. PL^J^y ;^-/H*3l^y :^-/ViSrii*^^J^-r^^^ 

^bT>^y ;«7-;J?^-hJKy:^-/W*^y /^^H^^^J^-r^T/V^l^^'J^^- 
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5 OODOH^S (OH^t)©Mn) Sr^-TS, ^O^Jl-ti. Ji|BO#«T7V=i— 
(-gajX-HtEG. 1, 4-BD. NPG. HD*5<J;t;«D E G) :j3j:tJ«3 
'liffie;l_h(^jJ^°y;^— /V (GR. TMP. PE?^^^) ] . ±13 P T 'J (PE 

G. PPG. PTMG^) s 4oJ;t;?^:^Lb<z>2m^^A-h<^^S'a•^:^^^*tbSo 

C2~12) ©|&fp*5it;«^l&fp<Z)fliJ!35i^2j<y -fi^Ox-tf C 2~ 1 5 

:b/u^i^m (tct^m^^'C^, ='^>^, ^cv, Ti^ifv, :^-<Vy, T-^^-Y 

6~2 0 MJ:5&/^7l^>'^ (fci:x.fi by;!5//w^y/^*5J;tF-^^l^>'b y ^^^^-^'^ 
m) ] ; c 8 ~ 1 5 (D^^m^ y :«7/vjj?:/m. '0»J^f^-:^;<7/V'7}€:/^ (fc t 

k^i-£hV ^ y b*3J;TJ«ft3p« y 5/ h^) ; c 6~4 0 (7)JiM^^^ y j^/^^i^:/ 
25 j^J/i'jJfds^i/Tl^iSo^^j^y-^— iJlfix PT/l^y ;57/V':^i^^. -gaj^t^jK y [-h 
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mil7K^fe^ ©iSiT/Wdf/V (Cl~4) zs^^TJ^^^ 

-b. jKy^^f-^^l^:>'Te^-<-b. ji<y;^^;e-^^^^/l'Ti^^— 3i^y^^ 

OHmSODPDlCtt. jKy;t7/^^'^^^ (Jtl5) t: Fn:3fv'/^T^^^ (Bif 
25 IS) (-tIB) *5j;t;5PA irma-a-^-^T^cSx 2Hy 

2Ky jiS-^^ttSo 4^y ^'HC}*, tif^t^. ^^T/^^i— iS^^^^y^ 
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(i:<jc:oH*JgoPS*3j;TJ5^<l-PT) *3 J;TJ^mi:<S5>^2Ky 

^btJlO. 0 2~0. 4^4. h<^0. 1-0. 2^4*50^ OH5lc$J8 
r>l^^^>^l^3jfy-^— liitt-^t). 3Ky /Vi: P I ^<^^*J* (OH/NCO 
Jt) t*. iiSl. 1-10. ^^U<Jil. 4-4. i:<^Cl. 4~2T-fc5„ 
jKy;*-- /V'iP I ^fix l^-eS/^?$*T^. 0ST*^i^? (^J;tt^7Ky:e— /V'b 
10 U< «P I $lS<Sr^l«;^^^<^*>^laJ<lr^/S) $-fr-Ct>iV\ 

P UJlfi. 2~6{@*fc}i-^tl.i^il-b ($f^b<f*2~3^> i<l;^2^) 0>r 
yi^T4^— bSSrW-rS. TIB<^P U :j3<J;TJ^^^e>©2miy.-h<^^S'a-i^:dS'^* 

C (NCOS4'<7>^m'Sr^<. i*ATI^^) 2-1 8<OJ!il»l^P I :i>'ry^/T 
15 b (fiiTD I X -^Jx-fi^^i^^-D I . ^ b^^^l^VD I . •^'^r 

i^pt^U'^'DI (HDD . ^7'^;^^^>'D I . je-^iJ'p^^i^VD I . 7^:*^ 
^U-VDI. Kx:^7 7«^l/:^D I . 2, 2. 4-:J3<tTJ«/*fef:i2, 4, 4-h 

y pl^/v^=¥1^p«^1^>D I > yi^vDK 2, e-v^-r yi^T-^hp^^/^j^^T" 

rj^awiieJtJtiDP I (hy-Yy^^r^-h^) x -e^J^tJ^i, e, ii-!^>'7^:«7 
y-^y vT^— 1. 8-i;?-ryv'T^-— h-4->i'yi^T^— hp^^^'i' 

:^if^^y^ 1. 3, e-^^lJ-pt^v-^^hy-f y':^T^-— b*3<fcU^y 

*5j:t5/*fc«:3 — ryi^T-^h::^n 1^/^-2. yi^T■^^^=aE^1^>'^ 

C4-1 5<?5j||gl^P I : D K '93J;t{i-r y x)^ P ^'D I (I PD I) x i^iX^ n 
^V-4, 4' -DI (tK^MDI) . "-y^ xi^^^yy^y^ \ ^ 
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5 C8~l 5(03§=#liji^5i^P I : m-:feiTJ«/^fc«p-=3E^i^y WD I (XD I 
DI (TMXDI) ; 

C 6~2 0<D5^#i^P I : D I . '0?!);t}il, 3 -*5 J:T^/*fc{* 1 . A-y:3^=^ 
UVDI. 2, 4-*5j;tJ«/^fct4 2. 6-byi^:/DI (TDI) . 4. 4' 
10 -^3j;t;5/*fc{:i2, 4' ->:^>'3:-/V^i5'^^D I (MDI) > in-*3j;tJ?p- 

yiyT^b7ai-/v;?!./i-7^:-/wyi^T^-h. 4, 4' -i;?-i'y->r-:fbH' 

3. 3' -e;^P«^/^-4, 4' -v?^yv'T^M:f:7a.:=^/K 3. 3 
» -e?;,t^/v-4, 4' -i^^yv'T'^hv^7:t=:/Vp«^:/:}3j;t;^l, 5— 
^WDI ; JlT^3'i'lfe£;_h(OP I ( h y ^ y->T;^- h^) . '03J;tfimiSlTD 

15 i.feMMDi (jj^y pi^i/^'jKy 7:31- i/vj^y-r y'>T;^i— h) ; 

^ y->T^U—h. ^i^h^^:^. Ta^T^— ^^ ^^^iyh. ;^■=3^1^>^y K 
HD K I PD I (Tjf y /v^:aiPJ<^P I 

1J7 w^i/^^4{^:^v^;5Jl^y /Weifi^ H&]l^<^#^ffiT/^='*->'K PT^Jfy:^— 
7i-:j3J:tJ«/'^fc}iPS^y::*— /^;6S^**v5o $f*UV^O«. 5 0 O^Tx h< 
JC3 0-2 0 0<J5OH^*^^i-S3l^y ^?"!l^f:^i5^ y =t-/^ (EG. PG. 

25 DEC. DPG^) X by:*-— /V (TMP. GR^) . 4 'B'lfeiJX±<^llS'tlfe^ y 
ir—fv (PE. SO^) *3j:TJ5;itu?>©AO (EO*5j;tJ«/'-* iTcf^iP O) (1~ 

jstt-SP I ^5!Ky;*— /v-irtD^Slt (NCO/OH14:) fi. il^l. l-io. 
0*U<^i:l. 4~4. i:<tci. 4~2-e$>So 
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— 3 0%. i < l;:iJ*b< til 2 — 2 

5 fcSo 

1, 4- b^i^^m5g^Wi-5^<Z). 1, 4-i/:^«itS:^-t-St>05. 43<J;t;5;i 

10 tlb(D2mSl±^^'r^h(D U, 2-Tf=/V/'l, 4-h7>';^/'l, 4-V 
:^<D^/Vifcl OO — O/IOO — O/IOO-O. ^J*U< f:il0~30/'50 

~7o/io~3o] . m.m^^tih(D:^mmnm (7Kmm[i^:m:k.\t2o^ 

10 0%) iT^V^i^^V m 7Ln.T ^ y ;\^^m.-^W- IT;v^^v (c 1 - 

2 0) (^^) T^yi^— fx ^fcf:i;iti/?>i:ife<^^/-^— TrJ' P 

p/Pf*. 3}?y:^— 7U (t&5&<z>OH5lc^(DPT*3J;tJ^/*:^»*PS. ^ife^ir 
20 •^a-a-^-^-S-it-.t ^5#^^So 3i^ui^t4^=F^?q*y-v— {cf±. ^x6<^ (b 
-eajx-Ff (p^t?") )} n=^V^) ;v^i:x:^r/v^/^ (Ci~2 0*;^t« 

:^v>^>f :/:}3J:TJ«>^i5^i^^>') ; 2«i2i_b©Wffi m^\tr^)} 

n:^Y]) ;V/7^^U^^(Dm-m 1 0 0/ 0 ~ 8 0/ 2 0) ] }iS-g-^ttS„ 

P/Pti. if!|;t{i5~8 0%^fcJ*^n£A±. 0*U<}*3 0~7 0%cDM^^*^ 
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(m2i2) (n>^y:f3iy^n\^\i. r^y t>u<fifc Kt^^ari^ywS^^iS^tt 

Itll (a 2 1) (al) h (m2 1l) ^(DE^^J^^ (^;^X/V^'a't> U 

<ttT5: KJ^-g-OJi^J^) X (a 1) (m2 1 0) <DMim#An> (m2 1 2) 

(a 2 1) (OOH^ttSli^m^^tvS^t^-Cf^iJfeVNd^ (a 2 1) 
31^4-2 8 0 (mgKOH/g. fiATP^) <Z>OH^ffi^^'rSo (c) 

t;^^1g=^©^l^<^ W:^ >' /^14<^^^35^ ^x (a2l)f*5~100. 
10 — 80. i:<l3:20~6 0(OOH«;S:^"t-S<^d^^^l^v\ 

(a2 1) f^. (a 1) -CRIX-f^TIB— ^5S;-e^^tl/5 O 

20 -Z- (0-A°) 

(-Z-) pX^-A^ (-OH) V 
-Z-NH-L» [-NH-Z- (X^) (-OH) , 

-Z-0-L« C-X^- (Z) ,-A2 (-OH) v] f 
(-Z-0-L*-) 2N-A' (-OH) V 
25 ^tfj^ vf^llJiL-hOSIS; A°ttC2~l 2(DT;^^w:/S*fcf*-^^-C 
H^-cH (-R") --e^^tbSS; R°(i:7:.i^/V'S. t K^d^ixpi^/i-^* 
fctiC 2—1 30T/^=i^i/^^/V^b< f^iTi/odp^x^^/vS ; A'« (1 + 
v) ffiODfc FJ3=^i>'>"^T5:>'t)b<tt2Hy:^— [T5:y (-NHR) ^ 
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^£ ; A^f^t =3t->/i'T ^ i^^^S (T ^ / S^s^Sd^tb/c) ; L'tt ( 1 + 
f ) m(OT I (Das ; L«J* (1 + f ) flfi<7>^2K:3fi/|g^S ; x^ti, -O- ( 

-NR- (A\ A^'iSSt Kn^ariz/V'T^ >'<DaS<?5i: t) ; Rf*H^ Cl~l 
^ v'>'VT ^ l^<Dnm(D ^ # r }i 1 -C* q 1 . A^d^j}^ ^ :^-/KDaS<D ^ # 

t^^-r^^-^^it^^ (^y^:^— /K ^/l-;^-7°hT^ V^) . (m2 20) 
^CDB&m#: U/i-:^7^h^b^J^) > (m2 2 2) jv:^^^iy^}t^^<D^ '■y':^V > 

15 ■c^^^h(D2m&^±(Dm.^'i:i!)^^'^ti^o 

20 tjO^as-^^nSo '^Jx.KfT/i':«7:/7j^y (i. 4->^^^^i^^^-/^^) x 
SH7j5ig>}^y-^- [jHy 3i~-7^/VJHy^:^-/K 4^y (^^) ^^-T^^'V- 

. ^xmmm^xx^^^m^/^:^^h^/i^^iym (^:e-^y =-/v^x 

25 1112 12) \z.^\-^^}imk(0\>m^^^Mo h-fb^Jl^if^x AK-fbTK^^s 

;^Ji| ( a 2 2) fi. OH^^^tl^'fb'a'^l-f^X.T S H^^^WIS^b^^^^ 
VN^iJi^fi (a 2 1) i:l^^t-bT (a 1) ^^ttf 5:^fex *fcji (a 2 1) 
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(a 2 2) fi. (a 1) t&IB (a 2 1) <Z)t Kndf^i^-^ 

T^y^i^j^J (m2 3) iJlfis (m2 3 1) :h /^^^^i^RJt^&^tT ^ ^ &t 
^^i-S^Wtfe-fb-a-i^ (PA^) . (m2 3 0) ^(Dmmi^ izfu-^^VPA. 

(m2 3 2) i^^Mt. -y^V i^-i^mt^m^ 

15 (T^stT^ySi^w-rs^'^i^^b'^^ (PA^) 'bb< f^^<^H&P#: 

PA\a^. im^xx^y^tc\fi2mpA. m^itm^-p iKm^-r^ (nco 

;65NH2t3ie#mofc) . (C2~18) . ai^^ (C4~15) . 

20' 03352^ (C8~l 5) ^^XJ^^^m (C6~2 0) OPA ; Jj< y T/V^f- 1^^/ (C 
2~6) PA (a-^^2~l 0^fc«^tti6JlJt) . 'e?!l;tJi2Ky:t^V^'PA (i^ 

*5j:t/;i=e^-r^jj<y:7'nt'ix>'PA;m^JiiJtemPA [jigs^^ (yy-z^s^^ y 

25 ^ Kt)b<ri^by/V^7Kfil^bbr:^jJS) PA] ; T 5 / y V- (TIB) 

; rtbb<DPA(?5^:$)-T/V'^/V' (Cl~l 0) 'fb^JiTJ^/'-Sfcttt Kn^t>'T/V 
^^'l' (C2~4) -fb^ (N-T/>=3{^/Vi^T^^'> N, N' -i^T/V^/ve^r ^ 

) ;MtJ^tc:^mjiiPA. ^j;t{if^9i^^s >r^iJ^>^yi^:^. t:"7)/yi^^^. 
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3^^^,^ PTsKy;^— /w^) (DC3~10 ($f^b<f*C3) T 5 ^ T/V'=3S^/Vai 
5 — [i^T/T/i^arMk'^ i^yT / ^^M't^^) <©7K^'fk;^] ;T5:y*^ 

10 «^*UVNPA(i. i^T^V (gilTDA^B&IB) ^ i: < IciJiiJKJ^D AT'fcSo M 
{C^f^ UV^(^)^^, C2~l 2(Dh(0 C^^l^i^DA (i^TEDA^rB&IB) . -^=3^ 
i^-^^Ui^DA. -v.:7'^p«^w:/DA. :^i5^^p«^l/>'DA*5J:U^T';i7^^V'>' 
DA] . i: < lCEDA-C*>5o 

15 j}?>'^lc:fi, -^tb^tt. _h|BPA. Htrm^t Kndfe^/^T5>'*5j;t;5T5 y;«7/v 

T/V:3M/ W ^ i^ldt*. C2~12 (0*b<ttC2~6) (Z>^>©. 'gaj;^*^^ 

25 ;&!/:?"y :/^3^Jt3:f:i (m2i2) }^^n^bm^<oh(Oii^^i^i^^o 

#11 (a 2 3) (al) h (y^^yi^K) PA^(DSj^; (T ^ K^^<^?^ 
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) ... (a 1) -^(DT/l^^V'l^^ ^^^(OmMi^M. (a 2 1) Kn=3f^'/V^(^ 
itisXX^Ti^mit) X (m2 3 2) (^:^7 5/:7'y i^i/^J^ciS^'i'tg-fk'a'^i: (a 1 

10 PAlJiiS^tt«. (al) ^PAfc^E^KlS§-^S;ii:l-J:«5ff 5 

•et-So PA(7)T5:/S/' (a 1) 0;;?7/i'jJ?>'m (#7K^) S(^^*Jt}*. iitr 
0. 1~2/1. $f*U<tiO. 3~1. 3€i-»*U<{*0. 5-1. 

2/1. i:<{c:i/l-efc-5o 2 o~2 30t:T?fc5o 

^j3g (a 2 3) (DT^ymi^m}tm^m^^n^h<D-v}ttj:\f^iK mm:^^^ 

2 8 0 (mgKOH/g) . 0*U< f1:4~l 0 0, i!#lJ:5~5 0-efc5„ 

(a2 3) fi. (a 1) -^^r^TIB— ^^-C^^n^T 

KJ^mm. t.fcn (a 2 1) (Ot Kni^;y/vS(DOHCDij>< fc'b— tl5d5T5:7 

-Z-NH-L= [-NH-Z- (X) r-A'* (-NHR) J , 
(-Z-) p-NR-A» (-NHR) V 
25 -Z-0-L« C-X- (Z) ^-A" (-NHR) J f 
(-Z-0-L*-) 2N-A« (-NHR) ^ 

K^\% (1 + v) >(ffi(DT5y;^/V'/}?>'moaS^fc{iA= ; A^(:i (1 + 
v) -(ffi(Dt Ko'^i^/WT^^^o^aS (fc Kcr^i^/V'S:&5^36^tl.fc) ^fc:{^A« ; 
A^i (1 + v) tSO^jK y T 5 CT^/S (-NHR) ^dS^d^'tbfc] ; 
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X^i^ -O- (A*. A^dst Kn^i^/i'T^ :/tjU<liT^y:*/V'3i?i^^(Da 
m<Dt^) *feJ^-NR- (A\ A^dS:^!;T^i^<7)aSOi:^) ; rjSitJ? 
qJiO^fcf^l (A''^Sr^y;^/V3jf:/^O^S<^^#firf:iOT?qJ*lx A* 
dSjK ])r^ l^(Om^(0 i: # r 1 -C q 1 . A*dS t Kn ^ v^/VT 5: ^^(D^S 
5 <Di:tf4r fil-CqfiO) ;v. L^ L«. R, Z ^3 f i: ^jK^^^i^H^S 

NCO^-l^^J (m2 4) (m 2 4 1 ) ;&7^7j?:3f V^^&tiSi: V VT^ 

— hmt^^'f-^^'^liiit^^ (PI) ^ (m240) ^Otu^^^ (:^n>y^K 
PI, ^^^^^l^m . (m2 4 2) ><yVT;^-h^lSttS^lr^i-Sd^-l'yi^T 

p I la-i. mn(op i (jigjKi^. ^^mmm^^xx^^mmp i . mu? 
15 ^^-atifvi^^^y^vm ^^-r^^y*^- (PT. PS. PD^) . m7L\m^ 

IBP I i:SjS?$"^-CJ&SNCO^jSjKy-^-. *3J;-a5_hlBT^/*^OJKy-v- 
^Ji^;^ y ^ $ -^T S N C 07l5iS3*? y ds-g-^nSo 
:/n ).'p I :L^h(OP i Vi^T^— hSo— ^p^fcifi^lfP^Sr:/ 

20 n^/ij'^fb^j c^j^ji^H#fi^M4, 5 2 4. 1 0 A^mmm\^u^(^^ ^ ^ ^ 
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i^^M. 'Bil;tr^^sK^i^K [HU*i©^y^3K:afS^ K (AO. GE. GSisi.tJ^:r. 

^tlg(a24)«. (al). (a2l). ( a 2 2) U< ( a 2 3) ^ 
5 (^nyjJ'K) PI^:(^^iS^ (T^K. 1/^5^ >t> L< fi!> VT 

^-a'<?:>?^^) ; (a 2 3) (D^^Ps^l^it; (m2 4 2) (D^^'^m^h^^K ^ ^ ( 
al) ^ iy'ti^y^V) F I t(D^ ly^V l^ii^ (ai;;<.-7"/K T^K^>U<f4^^ 

. xti (a 1) -.c^^^:3{.iy KoP3^ft^P*5j:U^i^^u:rc^jK=apv5g^ 

»;jfy*— -ry->'T^-b'^^*»*> Ji^o. 2-5%. ^e^* 

U<fiO. 4~4%. b<\^0. 8~2%-C'fc5o 
20 (a 2 4) (al) O;^/^^}?^^^/^^;^^ -^JxiiiTIB— 

yi/T;!^— h-^WSlJl^^^tb C (a 1 2) ;5SL»03i3jf:3ei/iB^SS:^i-S^ 
^S4'<?50H}6S-0-Z-NH-L^ (-NCO) flC^^^tt] fc^it. 
(a 2 1) O0H;a5-0-Z-NH-L^ (-NCO) j (cg^^^ tt^ii^at. ( 
a 2 2) (DSH;6S-s-Z-NH-L= (-NCO) , JJl^^^ tblfem^tx (a 
25 2 3) (DT^ym (-NHR) }&S-NR - Z -NH- L « (-NCO) ,^)U< 

gPl^fcft^^f^yn-ziJ^ (^^cy-zw-yn^x^. :r:3rv'A-:/ny:i^, 
-Z-NH-L" (-NCO) t 
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-Z-X^-A^ C-X^-Z-NH-L' (-NCO) f] ^ 
-Z-X^-A^ [-Z-NH-L^ (-NCO) ,] , 
^tf. A ^ ( 1 + V ) m(D^ V /K ^VT^ly. t= Kn dp v-zVT ^ 
Iti-i^]} i^^—^i-(OBm ; A^it (1 + v) #(OT5y;*/V2i^>'^x t Kn^v- 

10 ^cfiC l~i 005T/v^/^S ; V. L^ z*5J:t^f t^lB ( 

CDm'&mm (a 2 5) (a 2 4) y S/T^- h^i: V v-T^^- b 

S [ (a2 4) (D^ yi^r^—hmt.it^^ i<o^ y^'^T^—v^l i>^Ri:t:>vx 

;itJ3g (a 2 5) (ocD^^m}tWi^m^^fi^h<o'x^i'i^^^-dK mmT^^^w 

20 ;5fyjJ^-/H4<Dm^d-b. CD-^«f*x aSO. 2-5%. &*U<t*0. 4 
~4%, t<\^0. 8~2%t?fe5o 

(a 2 5) f*. (a 2 4) (D-T V i^-T^^^- (-N C O) (Dii?< ts-^S 
_N = C = N-L^ (-NCO) fici^m^tl^fc^at. ^fcfi (a 2 4) 02:9- 

25 ^tt^Hfd (a 2 4) <?3>l'yi^r^^b'^^S^<^-L* (-NCO) f*3j;tJ? 
sfc^^^^^-e^i^^tvfc (a 24) <D^yi/'T^— b'^^S'T't^-A* (-NCO 

-L* (-NCO) ,_i-N = C = N-L^ (-NCO) 

-A* (-NCO) ,_i-N = C = N-A'' (-NCO) ^-i" 
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IB (m2) \z.^n^^yy'viy'i^mtmm(Dh<Di^^^ri; ^^tm'^-^'^m\f^ 

10 (m3) O^^'g'tgjKy iJlJis Btr3jE<Z> (m2) ^(DOH^iC^V -^—^ SH 

(in3 1) . SH^iS^Ky-^- (m3 2) . T^y^^]}-^- (m3 3) . N 
COm^^V-^- (m3 4) *5j;tJ«CD^^3j^y (in3 5) :SS-g-^tu5o :^ 

15 5/>^y i/>}^^J^;m'a'ii:Tffiv^^3ttS^'i'|g*°y ■^*-t-{i> ^tbb<Di{i>{;i. :^'e't^ 
T#'g■ti^b;^#)^ffiv^S/5^ Xftfi-a- (m^-a-, mmw) ^^<D-^tVX (i> 

v<i^Rjt^i^±mtvx) ^'B-mit^^^m^^^^u^i^. (m2) ^(D^-nm^ 

20 ^^jj<y-r"^|^:^lc:U-CSSi3t-r'5^i:565-e#S„ ^tbb(^®l5fei^:ffiv^bt^.a. 

7j5^^A, T5y;&/^3i?^'mx PA. PI, p«/i':&>^b^b^Jx T^yr/i-^Mt 

nmat. tuiB (m2) ^^jov^-c^^ffc^pi^o^(^;65^*n ; ^wtg^i^-a-i^t- 

71^^) , -fen y/w:/*5j:t;?:^/H:V— /i' (^^) ] . 1^:7.117 —/i' (7*^ — 
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immmtit^fmm. yvi}£:ti^m^^xfmm. ttmz.T/i^=^^^^m 
T=-y:/^) ; c i~2 o^fc^i^tt^^^±o. ^ (^^^ 

(m3 1) PT^y:^-/K '0ai;trifiltt7K^m-7-Sr Ha^-f-SIBi&^J ( 

l-fiET/W^-ZK im-^=r,^^/V, 2^^7T5:V. ^yj^/l^^V^^) IJIAO 

P S y /wi: <^$B:^^^7'/Wbi^3 ; P D^^' -fi^J^t 
«3Si-^ P D ^ / ^—/v y /v^J? ^'mSJs J; U^sK y ^ p A ofiSt-a-^. 

-fki^] ; mmz. P y /V, -C^J x.{i±|E^ y /^*3 J; tJ«:i^ y :^ — t P I 

So 

(m32) \Z.\t^ (m3l) lc:i=@^-t-S [OH^SSHl^. X{:iOH*3 J;t;50 ( 

^o^] :^^y^— ^ -C^OX-t^ (mSl) <D:?«/V:&:/b'fb'^^5-g-^tl/5o 

(m3 3) \Z.\t. PT^/T^:/. -SajX-ti (m3 1) 3 ~ 1 0 T ^ / T/V 

25 vm^T^a^g-g-w ] . ^sjitm-a-PD^yr^i^ (PA^jKyj^/wsj^^-mi^i:^ 

(m3 4) /V:Joa;t)«z}^y P I ^^X^:^ 

D^^jl^t^J^ yi^T^--ht(D^^MHMm^^^^^o (m3 5) 
(m3 4) (OCTtm^^T^^'^^^^o 
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(m3 0) Kil*. PT^y;^7/^^>^^^ mx.^PT^y:i—/i^(0:fJ/i-:^^i^y^ 

PA^fcf^P i-e;&5/:/y (3^;^7"/Wk;*^c»:iT5 bMb) ^-^T^iS^-^P 
S ^ y /i^^' J; TJ^J^-a- P D ^ y ju:^i^m. ^V:h /i-^^ v^^^s J: xf^ J 

10 zKy-^-SP^^^-t-S^tJiM (a) ti.^tt^J C (ml 2) %\.<n. (m2) * 
fcii (m3) ] i:UT^fc^it$ttfc#'^m^c(:im'i'|g^y^- (PT. PS. 
PD:^J;T;«PU©1S£^Ji) ^ffiV^-C. «JJit (al) C (all) \,\.<\^ (a 
12) ] i:, l£^t>b<J*:;{7 5'7'y ^'^^J^^^M.-C. ^;S:$-^S:&«fe ; *fcf*^ 

tbe>^y-^-ottr^i*:^ (al) <D#^ETi-^<^mt?m'a- (niRfi-a-. msi-a-. 
15 msMta^) $^T^y-^-gi5r$>^?^^i-a:*r&i-<t?5. sat-rsr i!dST'#5<, 

•a- mwm.^. w^^. m#;(«'fe^) ^^r-efrp^ irds-ctSo 

^tt^Ji:U-C^y-^-^fflv>"C (a 1) ^^jeS:$^S;^&J2:J*^ «a|;tt^i) ^ 
Wk^m^co (al) ^;i<y-^-*5j:t/i£:.^t^:J;9;«75/:/y >'i5^i^J^?I.^bT;?jpi{!!i- 
20 2) (a 1) <?5^?^l-3j<y-^-*5J;TJ^iei^^l-«t9:^5':^y ^'i'^^J^^^ 

U-c;!iq|^i- ^3J;t53) 2«i*¥ai^T? (a 1) <i:7i^y ^-^siTJ^iK^^t-J: 

U< W:8 0~2 0 or. 2) ■CJ:i5i^4 0~2 0 O'C0*b<fi7 0~1 5 0°C. 
25 3) -T?f*3l^8 0~1 5 Ot:-efe5„ 2) ©;^fe^C*3V^-C. ^^JirbTf* h>'^^ 

^^O^^Sfi. ^^tt^S-JltJ^^^tt^Dlg^d^Pj. 0-0. BMP a. h<\Z.Q-0. 
4MP a©^JBE*ytttiP£ETT-tT5«Z)dS$f*UV\ m^-^-^. aiS^JE^fcfi^ 
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^:©^;^^*e>^if*UV^(Ott (2) (D:^^-^h^o 

mm (a) f*. Mn3&SiP'>fe< t^l, 500.«F*b<ttl. 500~20, 
0 0 0. $btc:$f*U< f*2. 0 00~1 2, 00 0-Cfe^o 1, 5 0 0*^"^ 

^<(cd>< i^oT:. *t^*u<j*ii>< hhi o^coit^^^u. i 20TO 

Tx 1 0*t:£XT. ^<{C9 0'C£AT<^M^tr^i"5OdS^g^*UV\ (a 

:^)}^^u^:^^-r^mm (a) f^, mmn^^^^f^^^^f^^^^^^"^^ 

15 1 %~ 8 0 %. ^ b 1- 5 %~ 6 0 %. < ici 0 %~ 5 0 ^/o^^-t^o^i)^ 

[Ifri/V-aig (b) ] 

#11' (a) tz:;[jq^Ti^^^JcJ:'9^^$tT.2.tf-/i-^^i (b) f*. rc^w:/^^ 
at>So TfB (b 1) ~ (b6) -m^i^Mo 

(b 1) ^l&fPHC : 

(b 1 1) mmmac (c2~i s•^tl\■t^fl^^±.) •. r/i-^i^. m^it^'^u 

^y^Vl^^ 1, 4 1.1^9 1, 6 — >^i?-i^^:/*5i:tJ« 

1^ 7-;:ri5'i5^i^^:/) ; (bl2)JI|g^HC (C 4 ~ 1 8 ^fcfi^ttJ^Ji) 
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-^Zfy'l^-.^XJ^K (bl3) ^mmnc (C8'-2 0*fctt^tt£tJ:) : 

/i^^^^w:/, yrT'a tiVV'jj^^i/^x ^a^^/v;^^^^^, v'^ 

5 jj^y ifci/v^^^i^HC i^if^/vdf^i^i^ 

(b 2) T/l^^/l^ (7« TjJ^ y h : C 1 ~5 0 <DT/V=3{^/V'S^^"t"5 ^><^x 

^^f-y'^^/K ^:/^^i^/^*3j;TJ?^^ ^'^/^ (^^) T^P V— 
10 ( b 3 ) i^A^m^^ If 7 -r— : 

(b 3 1) ^iafp^y;&/v*':/m*5j;t;? (b 3 2) :f:^fpi^:^/V3J?v^> *3j;r5 
^tvbOilTKi^^ Mx.fitufB (ml 1) -vmift^hcD [ (p^iJ^) TiJ^y^K (-f 

(b 3 4) ±|a (b 3 1) . (b 3 2) *5<tT^ (b 3 3) m:^tir/\^:^V 

^^^J>>fl}£) m.. Tl^=^=^'^J^^. r%^y (C2~24) m*5j;tJ?4aTi^^^ 
20 !>A (C4~2 4) i^J^fcifo 

(b4) ^i— ^/i/43 J;t;«/*fcri^ :^>J'-^^^^^^/ "^^ : 

(b 4 1) :f^fP^;^7"/v : (b 4 1 1) ;^7/i'2j?V^ (^J;ttita^<0|gJI&i^:j3J: 

tJ?3$=#:^©^y -*5J:TJ?/Ky ;^7/i->^'^m) <D^^fP^;^7"/i^ Ct*:x7V, -ry:/n 

(pi ^) T y /V*3<J;tJ«lf=^/^7ai;:^/l'3^^f'/'^] : laJK^^^^T"/!^ (C 
25 4~15) . m70it'^^f\^^:^'T7V {Sz.h^\tr^'7—Y. :/nt':^-^-h. >^ 

h) ; s.t;«3§=#:^^^fp^^7">'^ (c 9~ 2 0) . m^\ti>r y /V'^iS^ i^— 
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1 2) :^|&^;^7/W3i?>'^3i:;^f^/V [±|B (b 2) W^^(D:\ : (b 4 1 2 1) E^x 
/wM£il^to:^^fP^y;i;/^4?vm C-tlB (b 3 1) ] (D (xy^ xn) r/\^^7U=^7s 
5 b3 2) 3 <Di^ (^/^n) T/V=¥/Vcny^X-'K 'ERl;triT/W^/V ('f y) ^ h-^ 
XJi-^UrtL— h ; S-T^ (b 4 1 2 2) i^V) :t^i^T^l-^u:y (C2~4) £ ( 

m-^^i-s 0) ^^-r^s^l&fp:*/^^^^ [±ia (b a D 33J:u? (b 3 2) 

] <D:n;^x/K 'e»Ix.fi«5IB2'|ffiT/V=— /l^ [C 2~1 2T/^=¥l^i^^y 
10 ] (73^y-^3j;TJ^i;? (>^^) r^Di^—h [fci:x.rit Kndev^t^/i^ (^^5^) 
y I/— M s mUPTi?::^ — /V [PAG (Mn 106~1, 000) fc^;^ 
tfPEG (Mn3 0 0) *5j:tJ«PPG (Mn 5 0 0) . *5 J:t;?^#^#^^ y :^ 

^ '^'T/W'^f w e?:^— /v/c t^it^:^y=^y a e o is j; t;?/* fc p o # 

VT/W:¥/V' (Cl~18) Ji— : p«^/VT/V=i— /VEO (10^/V) #iP^x 

20 (b 4 2) :?Fia^^— 7"/^ : (b 4 2 1) M'S^MT /l^^=^/\^i^^X^r /V^ 

/ucn— (03 — 20) : tf:=i/V3i— t^/v (£AT V E B&IB) ^ '0f!l;t{^T/v=¥ 
/V- (C1~10) VE {.1t.b^\t:^^/^. :7^olf/K -f^fV^^X^T.- 

j^^/V^=3{-v'/VVE) ; (j!Ky) ;r^v'T/^^l/> (C2~4) S (S-^"^ 1 ~ 
3 0) S:^-r-5T/V"i^=^/^^^7"/v (VEJ'i^) > -63];!^^ (^Ky) T/i^n^^fix ( 

25 Cl~6) T/^=3f7W (Cl~4) VE (fci ;tt^ 2 -p? h^^i^ai^/VVE, 2- 
y ]>dfe^^^/^VE. 2-:>'^:3fi/-2• -lf:::indev^S;ni^/V3i-7"/Vdoj;-a« 
2_ct^/^^/V^:/b3i5^/l.VE) ; ^ ; :S:t/ (p^iJ^) T y /V 

zc^^jv^ m^\-t^)> (2-^4) (;»<^) r y ti^i/T/v:^;^' (C2~6) [fc 
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}} X2^Z^:fuy<l>^:iSXXJ^y' h9 7 V X2 ^ ; (b4 2 2) 

m^mQ=^—T/i- (C8~2 0) . ^?i|;t.ri73^=/VVE*5j;tJ«73:>/=afi^y^^l^ 

^--.Mmc (b4 2 3) m^m^^^fp^—T^/K -e^iix-rsa, 4-i?tKo-i, 

2-t"'7>' ; 

5 (b4 3) \f=^A^'!rh> : mS^M^^^l^^}^^' (C4~2 5) :^XX:^^^^\^=^ 
A^^Y^^ (C9~2 1) ^^^t^f-J^y^^-J^^. ai^/Ufn/K i^lf^/V53j:tJ57 

(b4 4) i?-/V>'T'r KJg-a-^l^^/-^— (C4~2 0) : (b4 2) te:4=B^-r 

10 K*3 J; If =/^3l^/H^/V':7 r K ; 

(b 4 5) ;^/V7jN>'S^^^y^— (C4~2 5) : (b 4 5 1) ^^^;^/VJJ^ 

t;?t?tfn/w>^/ix}ii%^ih^ K ; m.mz. (b 4 5 2) ^1^^;^/^*::^^^ -BSJx.fiT/i' 
^^/^^^ (OT7V^=^j>V^i:Sf^rJ\^^]i\^ (C 1~1 8) T/V-^=/^^;^^/^ C 

25 (b5) y i^-g-^^ia^^y^-^- (C 5 — 3 0) : 

(b5 i) V ^m^^^^^m^/-^-. -gaj^r^ (p^^j^) t^v^^^^-^t/i^ 

(Cl~2 4) ^y-:j3j;tl^:^:a^^:7:ii— :rci:x.f^2- (^^) y 
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^) D ^^''^T/i^^l^ (Cl~2 4) Ji^^^Ji^^'^. fci:x.tf2-T^ y 
n^/V;t-:¥v'^^/l'*:^*f>'@J;a^TJ^t- (t> 5) -bIB (b 5 1) *5j:t;J (b 5 2 
) CtGIB (b 3 4) t^:*5{t5^l^il©*S] o 

(b 6) mm^m^^y^- 

5 (b 6 1) K^^^^y-^-; (7^^?) T^^ y/t-T^: K^y^- (C3~2 
0) . T^y/^T5 K [{aU (b 7) ^^<] ; N- 

T/i-^/i- (Cl~6) (^^) T^V^i^T^h\ ;fci:x.f^N-^^7V (p^tJ^) T 

N, N' (T^t?) T:i^ y/VT^: K ; N, N-i^T/v^^/i^ (CI 

10 ~6) ^>U<f*i^T7/i-^/^ (C7~l 5) (^i?) Ti^-y/VT^ ^^x.r5 
N-i^^^/VTiJ' y/v-T^ K. N, N-e^^^'v^/VT^ y/vT^ K ; ±IB ( 
y/l^T^ K*y-^-^^<T^ KS-g-^t'^/i-^/-^- (C4~20 

(b62) ^) Ti^ y 1/— b^/-^— (C 5~2 0) ; 

20 isfc. 2aT5:y^-^^ (p^i?) r^v\y-h. ttit x.}^T^/r (ci 
T/i'^/v (ci~6) T?yT/v^>'w (ci~6) (^iJ') T^yu—h [^^ 

) TiJ^yi/— fci:^}^i^T/V^yV (Cl~4) T^yT/^=3r^^ (Cl~4) 
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(b 6 3) mmm^^'^y'^— ; 

\i'Vi^>^it^^ (C7~14) . fc:i:^fi4-lf=/l't°Ue^i^. 2-l:f::^yVt:-y 
5 i?^^ ; ^ 5 t^V^-zWb'^'^ (C 5 ~ 1 2 ) . tct x.fiN- tf ^v'W ^ iJ^y-/^) 
; fo— /Hb-a-^feJ (C6~13) . :fct^rfN-l:f=>'V't!'n— yv ; 
(b 6 4) ^ MJ/i^^-^^^/-^^ (C 3~1 5) ; 

1~4) TtJ' y i^— h ; 
10 (b 6 5) -'ErtO^*^^^'^^^-^-^'- ; 

^bn^-^/T^y"^— (C8~i6) . itt^^=^hx2:^'^u:y^ 

(b 7) TKm^-^^^-/-^- ; 

(b 7 1) (C 8 — 1 5) . 1ttK.t£^ Kndev';^^!^^^ ; 

(b 7 2) U/i^T^ K^^/-^— (C4~l 0) . :fei:x.fiN-p« 

15 ^n-zv ^) y/VT^ K ; 

(b 7 3) ^^fp;!&/WJi?:/®?^:^7^/^ (C5~i 2) . fc^;^fit Vu^-yT/i^ 
(Cl — e) T:^ y i^*- b Cfcix.tit Kndpv'ai'^/u (y ^) T 

^x)l — t Kpdr^/ycif/l. i^^) T^yV'— h] ;5a^y (n = 2~3 0 

) ;e-^i/T/v^i^^ (C2~4) i^^^-rs^jc^s-^^^^-^- Cfc^x.{f^y 

20 :^^^/T/V=3M/i^^/ TiJ^y^— b [fc^x.fi>!Ky (n=10) 

a^^U^^y {y^) TtJ^yi^— b] ] l^V (n=2~3 0) ;^^v'T/V^W 
:/ (C2~4) ^|&fp;5;/^sKi^^ (i^) [fc^^ti^Ky (n=lo) 

^iyci^^U-^-^U4>m (v^) 3i;^-7"7V'] ] ;7jfy (n=2~3 0) :^^i^T/V 
^w:/ (C2~4) (;>^^) ry/l^^— 7"/K fci:;tfi3J<y (n=10) 

25 o^^u:/ Ty/^-3^— 

(b7 4) T/V=i— /V- (0 3 — 8) ^ Ty/^T/V=— ^'K 

(b 7 5) 7kmm^^=^-T^\^ (C5~2 0) , tctK-itM h'U'^-yr/l-^/V ( 
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Cl~6) T/V-irzi/V (C3~6) =^-T7V^ f;ibx.\t2-M ]^n^iya^^JV^ 

if^^/v-^jii (b) (D^ib. (a) t(Dm^^'^tii-i^m(Dm:^y^---^^^(om 

5 M.i>^hlS-'^V\^^<on. (b 1) . (b 2) 43J;t/ (b 3) ^)^htJi^mt^hmtiti 
51«*^»*2S£t±0*>'"^-<^ (*) fi-a-i*:. t<K (b2) :feJ:TJ^ (b 3 
) (D^M^i^X-h^o (b) ^1t^-rS^^>^■^-<^fi*^-S^V^-Cx (b3) 
^0. 5-30%. ^ < 1^2-2 0%<^4. (b2) ^/>< i: ^ 7 0 %. t<K 
8 0~9 8%©S. ffiV^5O5:^S0^bV^„ :^t>iif*UV>(D{i*0T/V'3E./V (C 6 

10 ~24) Tj5^yi^-b C^<le:K7*i^/Vp<t5'i5'y l^-h (iJATDMi:IS& 

IS) ] /M0T/i-=^/v (Cl~5) (^^5^) T^V^^-h Lt<Kzff-/\-T^V 

AAi:B&IS) 3 <D^m^i^X:i>^o mmr/l-^/\- (p^iJ^) T y l^- h=Sr 5~4 

15 ^tJ3i (b) f^. ^<i!t>7 0 0 ($ bl-iiX t% 3, 0 0 0. t<l;ii!><i:t> 
4, 0 0 0) OMn^^b. *fcij>< tt>-6 i^^i^{i^< th-6 S'C. 

±mr)m.P^<Dmmt<Dmm^(DM,7b^h. (b) f*. 40, oooeiTs0*i-< 

20 H:3 O, .0 0 0£AT. 3€l-^*b<f*2 5. OOOig^T. a^<{;il5, OOOi^i. 
Tx Mh&^l^<m 2, 0 0 0iEAT<^Mn^^U; 4 0°C£iT. KlCSOtJeX 
^<lci2 0'C(DTgS:^-t-5<^>;a5^9:^bv\ 

(b) f^. ±iB^/-^-Sr. <i^^o«-a":&'^fe> ^^xir^^^fi-a-. ^Jl^fi 
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5 tK. (tct^}if:^^y—y^. ai^/l'T/W=i->'K -ry^ntW-T/^a 

t2 y /u:/, i^oi^ 1/ >- ^ y 3 — y :^ '^/vji— t^/w^ i^^^i^ v y = — 

v?pt^/VJj^/V^T^ h% N, N-i^p«^/VT-fe hT^ K) dS-^*tt§„ TKtt^m 
y/K T>^if;=^-ry/^i^ci^hy/i^'fe^f) : ia^^b^^^lBi&^J C:»-^i^l- 1^<^ 

1, l-t*;:^ ( t -y^/W-?>-;r^V) 3. 3, 5 - f y o^'^r 
M^mitm. :fe:i:^(ii?Ty/w-?-:^^i/i;?;&-jJ?^-h*3j;T^t->^^/w-?- 

iS^^lbi^Jlcti, (C3~2 4, mx.\-£ii--:^^/\y;^ jx^:^^^ n 
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:}3i;t;?igi.Mt-J:?)51^^1b^JJ-J!i''a'^^bx (fc^ 2 0-2 2 orfd) 

5 Ufc=^x fi-a'IBi«&^J*:fef«<^ (J:IBti^CXfi^:^«C5) ^3^J4'<^^l^tr#>«r I- 

7 0~2 2 0'CIC0. 5~4 8^r^) SJI&^'frSo 



mm^^^<o (a) (o^^m-i-. jsimm (fci:^fiio~i 00%) i;i^x.s 

i:t>5 0% ($bl-ii?-< 6 0%. ^ < \^'P< . 
< fiilX 7 0 % (a: < {-iJ>< i 7 5 %) . U< f±i>< ^ ^ 8 0 % 

(DSC&) lcj;«9S!i^^ttSo (a) i: (b) (D^S-a-i^^a^^^^e^^ 
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' i^-'fj:m^(DMBU^^ [f^^ 5 , 0 0 0 f&^S^m^^t?^^— «5t;&5^^ $ 

^^fc\t.mmt^ c (a) <DmM.-^tc}if:^mtM.t (b) <Dm^i^fc}t.^mtM, 

%i6J^_h S V ^ 1 0 _b) iS^ $ ttfc O 5fe S o 
[^ifl^J (c) ] 

5!5fil^J (c) (a) i^lS14<D^i>< i:t>2^@©S;lr^-r5o 

^S^&b#-5©;dS0*LVN„ _biaisjp-e (a) tRji:^^(D (c) ^;Bv^:5:li:^c 

(a) t (c) t^eo-lso'C. $e>lC7 0~1 5 oi:^ ^<te:80 

~ 1 2 0 'C <Dm^-eK/;& ^ § w i: t? # s o 

(c) Hlfi. OT<^ (c 1) . (c 2) . (c 3) . :j^^X^:itlh<D2mU± 
20 (Omm^^-^^n; (a) OWIBXi-iJ&CT. o^lCS^^tbSo wixe>o5-^^* 
bV><Df:i (c 1) *5iTJ« (c 2) -t?fe5o 
(c 1) jKy^^=ar:XK : 

(c 1 1) mmm^-v:^^^i^h^ mmm^v:^-/i^ cmib (in2 d -rjmifr^. 

2^ffi~8^ffi*fcfi^*Lj^Ji<^#^T/^=— /l^*3j:tJ«PTJj<y OJKy GE 

25 : i^GB mx.\^'EG. PG. 1. 4-BD. HD. MFD. DEC. NPG. 
PEG (Mn 1 5 0~2 0 0, 0 0 0) *3j;tJ«P PG (Mn 1 3 4~2 0 0, 0 
0 0) (Di^GKl . hyGE [fcfcx.{^GR*5j:-a?TMP<D f y GE] . :$SXX}^ 
4m^tzi-t^tl&<±(DGB [fci:x.f5PEv" ^7GE^3J;tJ^SO^^i^GE] ; 
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#:*5j;t;^^y i/i^/i^ U^) ]) i^—v t^o:>^y-^— CbuIB (b l) x (b 

2) , (b4) 0*b<H: (b2) ] tcD^m^^ (M n b < 3 0 

5 0~1 0. 000. ^<lil500'>'5. 0 00 ;*«-a'tt;t:i»*U<{*2/'9 8 
~8 0/2 0. < 1^5/9 5~5 0/5 0) ; 3i:d<=3fV'fbSjfiti^?A 

(c 1 2) flg^^:^y^3K=3E^v' K : C8~2 0©t<Z). M^^^^^^'^^^^^ 

10 (2. 3-3i;^?i^->i/':?'n^V'5^/^) E G If ;^^2K=^v'i^'>:5' t^'^^' 

' -^z^jfds^v—e' -pt-^^-zuixj?^ o'^=¥1^:/:*/^4?=¥i^i^— hx tf:^ (3, 4- 

15 (c 1 3) m.mm-^m^v :^^^i^h* : c5~2o. by:^^y 

(c 1 4) ^^m^^^v ^^^^""^ \^ : #^ffi:7a^/— /V mt&AomiKDmit^M 

\cmi>fti. 2'fffi~3ffi*;fef*^ti.UiJb#^ffi:7a.y-/u) t> U< J*^<^AO#*pi^ 

20 SOi^GE. :;?^7^=»-/Vv?GE. V-y^rVv-y — v'l^i^^GE. /n^ Kd i^v^GE. 
1, 5--:?t Kadf^/-^7^ y >'-:^GE. i^t Kodfv'lf^^^^/Vi^GE. If:^ 
ya^y^/UA2^;l^t=^y^'^^^^ K y 3 ^/K^^/StJ:^ !9#btv5v^GE^ 
) ; 3-1^731^—7^05 h y GE (t*'ti:^fn-/Vh y GE^) ; :iS 4 mU±<0 
jjey 73i/«-7V<D7Ky GE /V't)b<(:ij^l/>^-^^^*'9 5^i5^#lB<^G 

25 E . 7 y —/V y :^^"y'— v'^, ^^^/^t^' — /VT/^t^ K t> U < ^^^^'^-^ T/l^T* 

t: KoJSI'g'SiSJ^J;oT#e>tbS>Hy 7zcy~/KD7Ky GE. j3J:t;!U5//v->'>' 
^T-feh^(Z)j^'a'S:/Slc<to-c#e>tuS:^y :7.ny-/KD:!j^y ge^) ;&ifds^ 
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(^1?) T^U U^h(Dm^W i^Vi^i^/^^ {;^'$') T:^y l^— M 0~1 0 0 
%i:-f&0^y-^— CtulBO (b2) . i<lcKxi^/V^^5'T:J^y l^-h] 0~9 
0%<D (*) m-a-f*^ ; Mn 5 0 0~5, 0 0 0] *3 j;t;?tf;^:7a:y-/VA^^GE 

5 -efcSo 

^^tl^m^(Dm:ffy:^—/l-^(^Ul^:^^hs (a) f*5 0~5 0 0. t<\^6 
0~2 0 O (D^^^->^M^^-t:bh<Df>m^\^^\ 
(c 2) 5j^y CD : 

10 p I <DCD^i4(*:. '03j;tr^suiBOH5idSPu<z)i$3t-c^tf;/t. mmm. mm^ 
^mmm^^x^^^mj* 1 (0*b<tiDi) sr. mm (a 2 5) t?3z&-<:/tj; 

5 LT C D^14 b-C Jfe S 4^ y C D] o 

(c2) ti. a^O. 5 — 8 0%. ^*b<«5~6 0%. ^<IJ:10~40 

15 (a) i:(7>^a^^4<D^i.^:^l^b$f^bv^(D{i. IgJKi^P I (i<li:7'b7P«^^ 
I*5j:tJ«HD I) <oCD^'l4#:'CfeSo 
(c 3) ^<Dfl&(D5ilfil5^J : 

(c 3 1) Ko^ar^xyl'T^ V. '9aj;tfiMIB (m2 1) -C^iffc^© ; 
(c 3 2) 7Ky^-/K Mx.fittf|2 (m2 1) X-miftih(D ; *3<kTJ« 
20 (c3 3) PA. mX-Umm (m2 3) -C^iffc^Oo 

(c3) (D'^mmm. (^^) l*iiS2~10 0. ^f^U< Ji3~2 0-efeSo 
(c3.) <D^M Ci-liS (OH. NH2*3j;tJ«NH) ^9<DMn] J^jISSO 
~1 0, 0 0 0. ^f^b< 0 0~5, OOOT-feSo [(c3 2)<DOHflfi 
f*iiS5~l. 810. ^^L<tt 20-1, 81 0-t?fe^„ (c 3 3) (D 1 . 
25 2JgiT^ >'^ffit:ijl^5'-l, 8 7 0. 0*b< «:2 0 — 1. 8 7 0-efe5o] 
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5t>0:5S-g-*tt5o -ffiV^S (a) . (b) *3J:t)^ (c) IdJSl^-C. :ithht:^J^ 

1) cn-T^yl-^^^J (C3~l 8*fcl«tbi^±) : ^^-/^ CStTlB (i^) T 
/V^t^U:/:J^y fc^;lJiEG. DEG. P G33 J;TJ«D P G] (?5^/-*5i 

y) :7'ntVK n-. sec-, i -:jo j:tJ? t j;t;«-^=¥i/^v-fen y/v 

15 XXf-J:^^-^l^ ; 

2) -5rh:/^^^J (C3~l 7*fc«^tt£il±) : i^T/^^^^^^^ hl^. m^^T 

3) r;V^-}\^Wmn (C 1~1 8^fc:t«tl.i^±) : J§iJK:KT/V='— /K ^^Jx. 
20 f^^;?/— 7K 3i^y— *3.J;TJ?n-*5j;t^i -:/0''-^y— /K ^.e?>t;«l- 

4) 3i;;^7^/V5^^^J (C3~l 8*fc}:i-^tb6i±) : ilI^:^:^;/^^J^>'^T/^'^/^ 
5) r^YWm\ (Cl~l 8*fcli-^tL£i^±) . m7^\'^'-^:^'f-f^^^'^^-^^^ 
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6) ^(0^(O^W^M : ^Jx.ri;^/^2i>^S/ ra^j^J (C 2~ l 8 *fc»«iT/isi-h 
m'f' (I) *3j:t^ (II)] 

^ (I) ^«SiJlJ:5^tS:$tt:fe5il*I^J<^^^ (I D d^^J^c^o 

10 (I) *3<3:-0« (II) i?*U<«9 9/l'-5 0/5 0. ^P^tJl^* 

b< {i9 7/3-6 0/4 0. i < tC9 5/5~7 0/3 0. :^t)»*U<»9 
3/7 — 8 0/2 OOWst?, -^W^^xSo 

2^515^ (0i^5iifiH4^^jir9'mm*> (I) ^^xm^ (id ^-a-th-r-. 0 

*L<}*5~6 0%. $e>tJ:^f*U<f*l 0-5 0%. i:<{J:2 0-4 0%<D?t 
15 ^-e^^i-^o 

(I) ifl^b<f±0. 0 1~100/zm. $ b{-^e^*U< f^O. 0 5 
-5 0ium. t<\^0. 1-^3 0 nm(Om^^ (^sp^li^^ : HOR I B A ( 

I I) ti. ^*U< {*0. 0 1~1 0 Oium. $blC0*U<}:iO. 0 5-50 
20 jum. t<lCO. l-30Mm<O^^^ (|^TO^^#) ^^i-^o 

-rSTKttrS^fcflsfix Itfli^^ C (a) (a) ^^XJ^ (b) ] ©7Ktti«-t5:«^ 

(A) tmmm (c) «D7Ktt:9-tlc#: (B) t^iei^^^:^-^ UT«^$^x5„ 

25 C7Ktt:»-m^*: (A) ] 

(A) mmm^ C (a) *fcft (a) *5J;tJ« (b) ] ^XXf^^mi^ 

(b) ^m-m-r^m^i^. (a) ^ (b) {i7Kiii5^t!c*i^^fife<^stft-^*^^'^^ 
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*tiSc mmyt. (A) mm(om\^m\f^^mA'^mm^%w^<omfm (tk 

HC^^^J (C 6~2 4*fc(i^:h.iJi±) : 

10 /U'^v-^v, T^yw^v-^v. -:;?T5/^^i^-^>'> r^/i^h/^^^^'x e^^^i^/v 

15 ^^Jtt. ^I^tft^ (a) i^TM (b) c^^tg^5»^U<{*5 0 0%. $ 

bJ;ii8^*U<ii7 0-1 0 0%. t <l-9 0-9 9%i^^£S*ffiV^e>tbSo 

$f*b<f*8 o~i 3 0*0 -e^To-c%J;v\ 

mmm^ c (a) (a) *3J;tj« (b) ] 07Ki4jis(!^tf-^o5)-mf*s 
25 t-ADfift^iife i^tm^^j-ctk t mwr uttk t-^m ^ * s 
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0-9 9%. $e>le:iff^U< f:i5 0-9 5%. i;<(C6 0-9 o%i:35:5ftffiv^ 

4 0-1 0 O-C^fcf^tLSXi. ^^U<}*6 0-9 5r<D?aST% 5 0-10 
1 3hPa. »^U<«3 0 — 8 0 OhP a<^^JBETl-tT9 ::^:d5-C'#5o 

10 <^m^-efT5 ^^:a5-t?#5„ 

If^J&tt^JlCfi. Tia(D:S.I^^H#fF^3, 9 2 9, 6 7 8*5J:t^4, 3 3 1, 

1) ^-Y^^Vi^M^Stt^J : 
20 AO#J!}DM/=:^-5'iJ'^x '^Jx.fi^TKttS (C 8 - 2 4 ^fcJ^tbfii-b) 

8) . mmmsf5mT%:y (c8-2 4) *5j;tj^i^^jigflsm (C8-2 4) m-.-k. 

tk.\tT?\^^;^^h\^<\-tT/V^=-?\^ (Kx^//K >^7"Ty/K :*-W/V^) T/V 

25 ^oJ;tJ«:^l^'l'>'^^) ] O (Ji^y) :^^''yr^^^^^^mMW- CAO (C2 — 4. 
^J;t{^EO. PO. BO-3^i:X:^:Lflh(D2m^±.(Omm. b<\^^0) (1 — 5 
0 0*/V*fcf«tl.^^^±) #*P#> (5)-^^*l 7 4~Mn 3 0, 0 0 0). *3J;TJ« 
PAG ('e?!|;t«PEG ; :9-^*l 5 0— Mn 6, 0 0 0) (^iiS^JiaflS®?^/ 
j:TJ«-;?-^;^7"/V] ; ^flT/^:!— /V CHaiB (m2 1) IS^(7)t)0. -e^J^f^GR. 
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ui^mmi!^ in± 5^^* 3 2 o~Mn 30, 0 0 0 •. m^^^y^-'^y-^ 

/V^V^'fl^f*: (|^_h ; :$^^»3 3 0~Mn 3 0, 0 0 0) ; #ffiT/W=i— /V' ( 
5 ±IB) T/V^^/l' (C3~6 0) J.— x/VO (Ji^y) :^^i/T/l''3f^^V^^{ijc (|^ 
±;^^*1 8 0'-Mn 3 0, 0 0 0) ; *5 J;tJ«>i^ P l^l^ ^ 

(tfjJ^tiPPG43j;t5:3^^1^>v^T5 VPO#ABi^ ; Mn 5 0 0 — 5. 
0 0 0) ] ©JJ^y:^-^i^^^l-'>^#<*: (Mnl, 000-30, 0 0 0) 

#-fiffiT/V3— /V (C3~6 0) ^--^^-v^y^. -gajx-t^^-^T/V^— 71^ (±|B 

) (n>mmn. (JLIB) ^^t^/k #-<iifiT/^3— (.lib) r/v^f-z^ (cs — eo) 

T%l^ir^''yYm.J =^^^v^^. 'S^TOft (t Kcidf^/) T/v-df/v (CI 0 — 1 
15 8 : K7^^//V, ;^v"Ty/V, 2 - 1 Kn Ky^-V/v^f ) (t 

dfi^) T/w^/v (Cl-3 ipt^/i', ^^/K 2-t Ka:^?-^^^^;^^) T^i^ 

2) *^;rvtt#ffi«i4^J : 

20 (c 11-100). m^JitTjy^^f^ (c 8 - 1 8 : 7 y ^^xT y /l^^) 

by pi^/VTV^^e^-^i^^SitJ^^^T/V^/^ (C8 — 1 8 : :rjJ^^/V^ 
) i^p{^/VTV^=!^A:^ ; b y T/V=¥/V^Vi;?/l'TV^:=lJ7A|^ (CI 7 — 8 

0) . -e?iJx.}i7!i'y/^>^P«^/l'^^v'^l^"^^^^^>^^ J ^'^^^''^ (C8 — 60 
) t:"y 'eni^f^-fe^/^t-yi;?^!;^^:^; (:iKy) ;^:3fi/T/V=¥l/>' ( 

25 C2-4. fi-^^l~l O 0^:/tf*^^eJt-h) h yr/V'Se/VTV^^!?^^^ (C 

12 — 100) . -grij^ri^y r^dfi/j^^uv^e^ y /ui;?7{^/WT>'^^i^3.li ; 

:i3j;t;«Ti>'/V' (C8 — 18) T^yT/V^/l^ (C2 — 4) t3b<«T->/V' (C 8 
-18) i>r^^yr)\^^)V (C2-4) by C (tKn:3fiy) T/^^^j^/V (Cl~4 
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mm (TIB) (om^^i^^^i 

^V^) . IIJISi^T^:/ (±|B) <D:j^y;r^v'T7i'=¥VV^^#: (±IB ; EO# 
) i;? (tKci^i^) T/V'=¥/l' (JtIS) T^^- (^xTo-f n^iycn^/Vv?t: Kn 

10 liitm. sgm^sit^y ^^m^^jiif) ^^i^x^^wt (02-22 rnH"^:^. 

3) r=-:i->'^^mmm^l : 

(Jhia) *fc}«<DAO#AP<^ybi:;triEO (l-lO^/v) mmcD:^ 

^/ua:.:^T/\-^mmtvx^mvt^&) ^asx-c^m^^t^u-^^^^ (ci2~i8 

T;V'=3e^/v*^7^ i^i^:^/^2i^>'^4lL. ^>'VxJ^=/'^:J'^v^T/i'=¥/V' 
m^T^/vM. a-^U^^l^ (CI 2 — 1 8) ;;^/i'7}^>'mig*5j;tJ^N-TiX/v- 

(DWiB.TJl^=^—/l^h\^<n^(OAOf&M^'^f^i-tT^l-^/l^ (C4~6 0) 37:^/ 
25 ^/u(DAomm im±) (ov^'^^^y^^^^ (r/v^^e^/w^ T/U=ar/V^— 7^/V:i3 

4) Mtt^S^Stt^J : 

tct^ttT/i^^;v (C8-18) r^/y^^^:^l^ (M) . isxxj^-<^-(>m 
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^l^<Dm^=^^T/i^ (M) X :iSXX^\i Kn'^v'T/V'^/^ (C 2 — 4 : t Kn^rix 

mx.}a.^))'^))i^-mwmmm. (-hie) =x^:^t7v<dvi^^=^^'t;v (M) . 

10 io)}^m, (y^lJ^^s 'rVVt7J>^. . T/\-:fJV±m^m C:^?/^^^ 

m.^m0.ir^ T 5: i^llirix C 1 ~ 2 0 ^ -e^JjttftSrlB (m 2 1 ) ICllB^ 
(Dt Kn^ar-^/VT^^s 3 jg^T ^ / ^-^^i^^e— it)? 1 T ^ (m 

15 3) {C|5«<D2^^yr 5::/. fj:hm^^tl^h(DT^U^Mt (Cl~4) *5.tTJ5 
/l^fcJit Ko^^i^T/V^ar/Wb (C2~4) (AO#JpW : i/t i: X. ^ / — ^ 
y _ (t Kn^^r^/) T/l^'^/l' (T^:/) (^/-x i^-:$3^XJ^h V 

N — p« ^/v^/i^jJ^ y N— t: Kn^i/^5^/v^/V;J^ y i/^) 
20 4^rv^=»j7i^i^{Cji. r^fe<OT^:/<Z)4m'ft;«^ C^S#rFB4, 2 7 1, 
2 1 7-f-5g^§{;i|Bm<754Jgt^b^J*fcfi:i^T/v^yi':«7— h (MIB) {cj;^ 

^m.m\a-iw^(D (C2) 
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ae) ^XX:^^E.%it\^^m'r^^=^/^mm (be) d5-^*tb5, 
#Jii (a e) ICtt, TIBl) ~3) i)^^-^fh^ : 

1) mm (ai) (o iu^) ^^m. (:^/i^^^i^ji^m(D<i^< th—^f>^^(om^ 

2) mm (a 1 2) 53J:TJ« (a 2) (D^ib. m.:^^^V '-r-<DU6^^^-t^h(Do 
^7Ky-r-fiii>< ^tseOHLB^Sr^b ;«?!lx.ffPT. PS. PD33^T/PU 

10 ^^'b^'^^P/iob^tittS l«*:rcti 2S£Jl_hom-^fc»•^^sWb^^So 

3) mm (a 2) -r^rvti^^^^i-^^^^ (JtfSi^;^) o 

] ^ffiVNT (ai) ^^m't^:^m;^^n(D^P<t-h-Ut\.x. :ifhh(Dm 

(t Ko=3s^i^/UT^i/s jHy:^— /V^) %fflV^T (a 1) ^^&bT> 3^T^ 
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m (-his) (Z>^^T-T?<D3Jg^T^ V (_b|B) t(DBiJ^^Ki:^ . rt^^Ltit^^^^o 
(a 1) (0:?^;v:^^mt, m^\^^ Ka^>>T/l^:«7;y^/U*:>'^ (C2~4 : 

0 . 1 %~ 2 0 %. ^ < te: 1 %~ 1 0 ro-^^-rs Uv^ 
15 mm (be) (P±. *fcf:iy V^t>b<fi^;^:^^m«) 

^*-rSl5<?5 (b 3) . (b 4 5 2) *5J:TJ« (b 5) ] t^(D^J'^- 

[s&iB (b 1) . (b2) . (b4) m b<o m m.^m'^^i^fi^o ^fih 

(D (*) m^Wn.. _h|E^7-^— <Z> (*) S-a-^^S^iN Xf*^<^t&^(*:^ (* 

20 be) fi. m^mii^'i^ii^^w<omi^<omM^(Di^mB.. m.m<Dmisy^—^^^^ 

mii^'m.i^^x:^W^to:>mm^(OWL}^fi^h. -r:^^^14S^0. l%'-2 0%. i:< 
le: 1 %~ 1 0 %^^-^^(Oi)m'^ 

C7K145>tfc#: (B) ] 

25 -^WW (B) (c) ^i^'^mw^\^i^^^-^^^b\^i^y)'f^^^^^o 

^<o^m^. (A) iPi^{c:UTfT5r i:ds-C#5o m^tt^ ^^^M (tua^ 
(^fL^b^Jj^^^) ^^=ti-S7Kl-> (c) <^^^J (h/w^^^3^<fcif) '^'O^^^fcf^i 
jbBf^^HiUfc (c) ^JPx. it^Tt-fL-fb-^^-m^-^. iil,^(cj;?)^P^t^ffiT-e 
^^J$r@*-r:5;^lfe/j:if^^<Z);^ife*5^t:fe,tLSo ^mn\i. (c) ©mils: 
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5 $b{J:0^u<»i o~3 oyoiD^g^-c-g-^-rSo 



^^m(0. (I) *3J:U?^tbi:«JBiJie::^m$:ft/c^^ (II) ^^^^^ 

l^lsfiH41tJii7Kl45)-m<*:J*. _hiB(D:$)-m^*: (A) ^iixy- (B) ^iris-^i-s;i^j;i 

(A) i: (B) mm^i^ C (a) *fc}* (a) *3j;tJ? (b) ] ^^I^^J 

(c) hi^. ttrlBia^ (I) / (I I) ott;?r4-x.S«li^:9-/^<i^J<^l*;T-m 

15 5iriJ:i3j;y«-f&<^^WJ (C) (O\n%f^\i.2m.'^±.^>Sim^^'0^^ir^^tfi'^'^ 

U<ttl-'5 0%. i:<j2:0*b<fi5~5 0%. ftt5$flSU<«l 0-4 0% 
*&^J (C 1) : 
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\^-yTvmm > ^x-a^m^mf^ ifckx.\-f-<i^i^-( ^^^^^^^^ y^n^^ 

10 ^m^J (C2) : 

TK^i^J^fy-^r— (Mn : 1, 0 0 0~1 0 0, 0 0 0 ^fc^*-?:t^.£A±^ 0^ < 
1*3, 0 0 0-1 0, 000 ;7Kl-*i-rS^^^:'><^^lg/'10 0g. ^ 
*b<f*iJ><^t>10g/10 0g) :^'f::a-i^147K^14:^y'^-. ^^J^f^^Ky 

lf-/WT/v=i— /K :^y y/^T5 K*5a;U5jKy EO ; m.mz.T=^:^'y'&.^^ 

15 i^sKy-v— , y i/^-g-i^ (Mnl, 0 0 0~ 

1 0, 0 0 0) ; ;^/V^^'^^^y-^- ChuIS (b 4 5 2) ] t U < (* J: XJ^ 

CttrlB (b3) ] *fc«r tbb ir^tfcO^y CM 

iB(bi). (b2). (b4) ^] to (*) S^<2^. :/Si^^f^. ^y^^^ 

>';^/W7j^>'mm (Mnl, 0 00-1 0 0. 0 00).3J^y i:^ ^) T^V/l-lS^ 
20 m(Mn2, 0 0 0-5 0. 0 0 0). ^) T ^ V J^M m) /T7l^^^\- { 

25 jllji^ (C3) : 

r^-Y^^n^jvifsx^^^vm t (c) (om^^^ (tKn^i^/w. T^y. 
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5 u:^i?T^:yitSi:XM, 8 -i^T-tf l^i^^ n (5. 4, 0), !j7V7^-fe^— 7 (D 

Rji^^mi&mh b< \^mti&mnL m:^\t^mwnm 5 , 1 e 2 , 437 ^pmm 

10 DBU^) o 

^mm (C4) : 

(o. mmnm^n^^n. m^\t^n:^^^^^t^-^^ ^^'^^^ ny^^m. n 

) o 

Ife^U^J (C5) rflatting agents 
m^jSfiJ (C6) : 

mm^mit^m. ^ ^ ^r^x:^^ >^ n ^ if 7 a. 7^/^*3 itj?-?^ h 7 1= ^ 
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^^^b^J (C7) : 
mi\^^±M (C7 1) : 

(BHT) *5<fcTJ«2. 2' -pt^UVbT;^ ( 4 - p« ^/V- 6 - t - >^ 

(DLTDP) *5J:t5i;?>^7^Ty/V3. 3' f:^^- b (DSTD 

P) ; y (xNn-i/*i/^^UXV^-Ct> J:v^W^/l^^:7T^ h) ^ '0'!l;tr5>y7 
:c=.;v^:^yT^ \^ (T.PP) . ^y-ry7'i//^^^^:7T-1' h (TDP) . 

N — y :/ 13 tVl^— p — ^ ^ 1^ >'>^T ^ >'o 

m^wm.isLn (c? 2) : 

y (2* -fc KcidE^V- 5' - c^/l^) •^i^y'hyT'/ 
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